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DUPLICATE 



ORGANIC COMPOUNDS 
This invention relates to organic compounds, their preparation and use as pharmaceuticals. 

The invention provides in one aspect a compound of formula I 

O 



X 




in free or salt or solvate form, where 

-C~Y- denotes -CH=CH-, -CH2-CH2- or -CH2-O-; 

C-C denotes C=C or CH-CH; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is an integer from 0 to 4; 

R3 is hydrogen or C,-Cio-alkyl optionally substituted by a Ca-Cis-carbocyclic group or by 
Ci-Cio-alkoxy; 

R» is hydrogen, hydroxy, Ci-Cio-alkyl or Ci-Cio-alkoxy; 

R* and R« are independently hydrogen, halo, a C 3 -Cis-carbocyclic group, a 5- or 6- 
membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 
sulphur, Cx-do-alkyl optionally substituted by a Cs-Qs-carbocyclic group, or d-Cio-alkoxy 
optionally substituted by a C 3 -Cu-carbocyclic group, 

or R* and R« together form a Cs-do-cycloalkyl or C 3 -Cio-cycloalkenyl in either case 
optionally substituted by Ci-Cio-alkyl or Ci-Cio-alkoxy; and 

R? is hydrogen, hydroxy, a Ca-Cu-carbocyclic group, Cx-Qo-alkyl optionally substituted by 
a Ca-di-carbocydic group, or Q-Cio-alkoxy optionally substituted by a Cs-Cu-carbocyclic 
group. 

Terms used in this specification have the following meanings: 

"Optionally substituted" as used herein means the group referred to can be substituted at 
one or more positions by any one or any combination of the radicals listed thereafter. 
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-Ci-Cio-alkyl" as used herein denotes straight chain or branched alkyl, which may be, for 
example, & to Co alkyl such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec- 
butyl, tert-butyl, straight or branched pentyl, straight or branched hexyl, straight or 
branched heptyl, straight or branched octyl, straight or branched nonyl or straight or 
branched decyl. Preferably Ci-Cio-alkyl is Ci-Gi-alkyl. 

"d-Cio-alkoxy" as used herein denotes straight chain or branched alkoxy and may be, for 
example, Ci to C 10 alkoxy such as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, 
isobutoxy, sec-butoxy, tert-butoxy, or straight or branched pentoxy, hexyloxy, heptyloxy, 
octyloxy, nonyloxy or decyloxy. Preferably Ci-C 10 -alkoxy is Ci-C-alkoxy. 

"C 3 -Cio-cycloalkyl" as used herein denotes cycloalkyl having 3 to 10 ring carbon atoms, for 
example a monocyclic group such as a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cydononyl or cyclodecyl, any of which can be substituted by one or 
more, usually one or two, Cx-Gralkyl groups, or a bicyclic group such as bicycloheptyl or 
bicyclooctyl. Preferably Cs-Cio-cycloalkyl is C 3 -C 6 -cycloalkyl, for example cyclopropyl, 
cyclobutyl, cyclopentyl or cyclohexyl. 

"C 3 -Cio-cycloalkenyl" as used herein denotes a monovalent hydrocarbon cyclic group that 
contains 3 to 10 ring carbon atoms and at least one but no more than two carbon-carbon 
double bonds, for example a monocyclic group such as a cyclopropenyl, cyclobutenyl, 
cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclononenyl or cyclodecenyl, any 
of which can be substituted by one or more, usually one or two, Ci-C 4 -alkyl groups, or a 
bicyclic group such as bicyclohexenyl, bicycloheptenyl, bicyclooctenyl, bicyclononenyl or 
bicyclodecenyl. Preferably C 3 -C 10 -cycloalkenyl is C 3 -C 6 -cycloalkenyl, for example 
cyclopropenyl, cyclobutenyl, cyclopentenyl or cyclohexenyl. 

"C 3 -Cis-carbocyclic group" as used herein denotes a carbocyclic group having 3 to 15 ring 
carbon atoms, for example a monocyclic group, either aromatic or non-aromatic, such as a 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl or phenyl, any of 
which can be substituted by one or more, usually one or two, Q-C4-alkyl groups, or a 
bicyclic group such as bicyclooctyl, bicyclononyl, bicyclodecyl, indanyl or indenyl, again any 
of which can be substituted by one or more, usually one or two, Ci-Oalkyl groups . 
Preferably the C 3 -Ci S -carbocyclic group is a Cs-Cio-carbocyclic group, especially for example 
cyclopentyl, cyclohexyl or phenyl. 
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"Halo" or "halogen" as used herein denotes a element belonging to group 17 (formerly 
group VII) of the Periodic Table of Elements, which may be, for example, fluorine, chlorine, 
bromine or iodine. 

" 5- or 6- membered heterocyclic ring containing at least one ring heteroatom selected from 
the group consisting of nitrogen, oxygen and sulphur" as used herein may be, for example, 
pyrrole, pyrrolidine, pyrazole, imidazole, triazole, tetrazole, thiadiazole, isothiazole, 
thiophene, oxadiazole, pyridine, oxazole, isoxazole, pyrazine, pyridazine, pyrimidine, 
piperazine, morpholino, triazine, oxazine or thiazole. Preferred 5- or 6- membered 
heterocyclic rings include thiophene, imidazole, thiazole and pyridine. The 5- or 6- 
membered heterocyclic ring can be unsubstituted or substituted. Preferred substituents on 
the heterocyclic ring include halo, cyano, hydroxy, carboxy, aminocarbonyl, nitro, Ci-Go- 
alkyl, Ci-Cio-alkoxy and Cj-Go-cycloalkyl. Especially preferred substituents on the ring 
include Ci-Go-alkyl and Ci-Cio-alkoxy. 

«C~C" denotes C=C or CH-CH. However in order to observe the maximum valence 
permitted «C-C~C" can be "C-C-C", "C-C=C" or "C=C-C" but not "C=C=C". 

Throughout this specification and in the claims that follow, unless the context requires 
otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be 
understood to imply the inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps. 

Preferred compounds of the present invention are compounds of formula I where 
-C~Y- denotes -CH=CH-; 
C~C denotes C=C or CH-CH; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is 0; 

R 3 and R 4 are both hydrogen; 

R s and R 6 are independently hydrogen or Ci-Cio-alkyl, 

or R J and R 6 together form a C 3 -Cio-cycloalkyl or C 3 -Cio-cycloalkenyl in either case 
optionally substituted by Ci-Cio-alkyl; and 

R' is hydrogen, hydroxy, a C 3 -Ci 5 -carbocyclic group or Ci-Cio-alkyl optionally substituted 
by a C3-Cis-carbocyclic group. 
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Especially preferred compounds of the present invention are compounds of formula I where 
-C~Y- denotes -CH=CH-; 
C~C denotes C=C or CH-CH; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is 0; 

R 3 and R 4 are both hydrogen; 

RS and R 6 are independendy hydrogen or Ci-O-alkyl, 

or R* and R« together form a Ca-Q-cycloalkyl or Cs-Q-cycloalkenyl in either case 
optionally substituted by Ci-CU-alkyl; and 

R 7 is hydrogen, hydroxy, a Ca-do-carbocyclic preferably C 3 -C 6 -cycloalkyl, or d-Cxo-alkyl 
optionally substituted by a C3-C 10 -carbocyclic group preferably an unsaturated C 5 -C- 
carbocyclic group. 

The compounds of formula (I) are capable of forming acid addition salts, particularly 
pharmaceutical acceptable acid addition salts. Pharmaceutically acceptable acid addition 
salts of the compound of formula I include those of inorganic acids, for example, hydrohalic 
acids such as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic acid, 
nitric acid, sulfuric acid, phosphoric acid; and organic acids such as formic acid, acetic acid, 
propionic acid, butyric acid, benzoic acid, o-hydroxybenzoic acid, p-hydroxybenzoic acid, p- 
chlorobenzoic acid, diphenylacetic acid, triphenylacetic acid, l-hydroxynaphthalene-2- 
carboxylic acid, 3-hydroxynaphthalene-2-carboxylic acid, aliphatic hydroxy acids such as 
lactic acid, citric acid, tartaric acid or malic acid, dicarboxylic acids such as fumaric acid, 
maleic acid or succinic acid, and sulfonic acids such as methanesulfonic acid or 
benzenesulfonic acid. These salts may be prepared from compounds of formula I by known 
salt-forming procedures. 



In those compounds where there is an asymmetric carbon atom the compounds exist in 
individual optically active isomeric forms or as mixtures thereof, e.g. as racemic or 
diastereomeric mixtures. The present invention embraces individual optically active R and S 
isomers as well as mixtures, e.g. racemic or diastereomeric mixtures, thereof. 

Specific especially preferred compounds of the invention are those described hereinafter in 
the Examples. 
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The present invention also provides a process for the preparation of compounds of formula 1 
in free or salt or solvate form. They can be prepared by a process comprising: 



(i) reacting a compound of formula II 

O 



R 1 




or a protected form thereof^herein -C-Y-, R* and R> are as hereinbefore defined, 

with a compound of formula HI 

/ 



\ ,R 5 

III 



H 2 N— (CH 2 ) n — < * 

R C^R 6 



R 7 

or a protected form thereof wherein C~C, R 3 , R«, R 5 j R 6 , R 7 ■** » as 
hereinbefore defined; and 



(ii) recovering 



the resultant compound of formula I in free or salt or solvate form. 



The process may be carried out using known procedures for reacting epoxides with amines 
or analogously as hereinafter described in the Examples. The reaction is conveniently 
carried out without a solvent or in an inert solvent, for example an organic solvent such as 
N,N'-dimethylformamide in the presence of a silylating agent such as N,0- 
bil(trimethylsilyl)-acetamide. The reaction temperature is conveniently from 25°C to 200°C, 
preferably from 80°C to 190°C. The temperature may be achieved by conventional heating 
or by microwave irradiation. 

Compounds of formula I in free form may be converted into salt form, and vice versa, in a 
conventional manner. The compounds in free or salt form can be obtained in the form of 
hydrates or solvates containing a solvent used for crystallisation. Compounds of formula I 
can be recovered from reaction mixtures and purified in a conventional manner. Isomers, 
such as enantiomers, may be obtained in a conventional manner, e.g. by fractional 
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crystallisation or asymmetric synthesis from correspondingly asymmetrically substituted, e.g. 
optically active, starting materials. 

Compounds of formula II are known compounds or can be prepared by processes analogous 
to those used for the preparation of the known compounds, for example the procedures 
described in J. Med. Chem. 1987, 30, 1563. 

Compounds of formula II in which the carbon atom of the epoxide ring that is attached to 
the phenyl group is chiral may be prepared from a compound of formula IV 

O 




IV 



or a protected form thereof where -C-Y-, R 1 and R 2 are as hereinbefore defined and L is a 
leaving atom or group, as described in international patent application WO 95/25104 or 
analogously as hereinafter described in the Examples. 

Compounds of formula II may alternatively be prepared by epoxidation of a compound of 
formula V 

O 




V 



H H 

or a protected form thereof where -C-Y-, R 1 and R 2 are as hereinbefore defined, using 
conventional procedures. 

Compounds of formula HI are known or may be prepared by methods analogous to those 
used for the preparation of the known compounds for example as described in the 
Examples. The amine group may be protected by known methods, for example using an 
amine-protective group described in Protective Groups in Organic Synthesis, T. W. Greene, 
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P.G.M. Wuts, John Wiley Sc Sons Inc. Third Edition, W preferably benzyl or 
txifluoroacetyL 

used for the preparer, of known compounds, for example those nsed m the Examp.es 
hereinafter. 

Compounds of formula V are known or may be prepared by known procedures. 

Where desired, rhe protection of any reactive group may be carried on, ar any appropriate 
TZ ^ above processes. The protecting group is shabby one used convenuonaUy tn the 
Xd may be introduced and removed using conventional procedure. 
^hydroxy group * P««- b ^ b =^' «™* *< 1 "~ ^ " , h 

as those used hereinafter in the Examples. 

Compounds of formula I in free, salt or solvate form are usefu. as pharmaceuticals 
nigfy rhe invention afso provides a compound of formuU I in free, salt or solvate 

hereinafter referred ro alternatively as "agents of rhe invention", have good pradreno 
^epror agonist activity. The fir agonist activity, onset of action and duration of acnon of 

according to rhe procedure of R.A. Colema, and A.T. Nials, J. Pharmacol- Methods 1989, 
21 71 The binding potency and selectivity for the P 2-adrenoreceptor relative tothepl- 
arhenorecepror can be measured by a classical filtration binding assay accordmg to £ 
procedure of Current Protocols in Pharmacology (S. J. Enna (edrtocm-cb f, « John 
Wiley Sc Son, Inc. 1998), or by cAMP damnation in cells expressing p2- orfil- 
adrenoceptor, according ,o the procedure of B. January er al, Brit. J. Pharmacol. 1998, 123, 



701. 



The agents of rhe invention commonly have a rapid onset of action and have a pr onged 
stimulating action on rhe fc-adrenorecepror, compounds of 4e Examples heremhe low 
laving K W values of the order of 0.1 to 1000 nM, having durations of acnon o the order 
J 1 » gJL than 12 hour, Many of tire compounds have binding selective for the fir- 
adreno-receptor relative to rhe p,adrenoreceptor from 1.5 to 500. The compounds of 
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v 1 2 5 and 7 have B 2 and P : binding potencies, measured by a classical filtration 
0.0004/0.006 respectively. 

Having regard to .he, pa agonist acdvity, the agent, of the invention ate snitable fot uae in 
*ZJL of any condition whidr * prevented or aUeviated by acdvatron of rhe fc- 

invention ate uaefu! in the relaxation of btonchia. smooth musde and *e«M 
bronchoconstricuon. Relief of brondroconstricdon can be measured . aa * 

, j i f ri,™<r P t al T Pharmacol. Toxicol. Methods 1928, 6?> 
in vWo Cat 1., «7. «. ™ - 

admins the agents of the invention once-a-day in the treatment of snch diseases. In 

"t use in on demand U— - - - P*- — of 
obsrructive or inflammarory airways diseases. 

Treatment of a disease in accordance with the invention may * 

prophylactic treatment. Inflammatory or obstrucdve airways dtseases ro whtch *e preset 
London is appUcable indnde asthma of whatever type or genesis indudrng both urtnnsrc 
^-allergic, Ihma and extrinsic (aUergic, asrhma. Treatment of asthma ts also o be 
leratoodas embracing treatment of subiects, e.g. of **~\« S ~£? m 
e^Wng wheezing symptoms and diagnosed or diagnosable as whe«y m^ an 
«abUshed patient category of major medical concern and now often .denied as 
Tearly-phase asthmatics. ,Por convenience this particular asthmatic condttmn , referred 
as "wheezy-infant syndrome".) 

Prophylactic efficacy m the treatment of asthma wiU be evidenced by teduced fluency or 
sevLty of symptomatic attack, e.g. of acute asthmatic or bronchoconsmctor attack 
I^em J. in long funcdon or improved airways hyperreactivity ft may ta*. be 
evidenced by reduced re q uiremen. for other, symptomadc therapy, ..«. therapy for or 
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ta particular be apparent tn su^ects pr rf ^ 

«rised by asthma attack eg. ^.atlc astoa 

aonnaUy substantially distant from any prevtously 

therapy. 

obstructive pulmonary or airway exaC erbation of airways 

« dyspnea assorted '^T^t^L. — — *- 

hyperactivity consequent to other dtng therap ,n P ^ ^ 

Xin^oniaaUoappUcabietotna^o^ ^ FuIther 

including, e.g., acute, arachidic, catarrhal, preaent invention is appUcabi. 

inflammatory - obsttuctive airways dtsease, ^tak*P^ ^ rf ^ ^ 
indude pneumoconiosis (an ^onic or acnte, and occasioned 

fcequendy accompanied y -^"^ ^ Ending, for example, 
by repeated inhalation of dus*, of « ^ J ^ silicosis , mbacosis and 
aluminosis, anthracosis, asbestos*, chahcos,s, ptu 

byssinosis. 

Having regardto theit pa T^^^^^^^"^ 
lament of a condition requumg relaxaoon ^ ^ - m 

nregnancy. They are also useful in toe trea 

pregnan y mastocytosis. 

allergic conjunctivitis, actinitis, hay fever, an 

fnr use in combination 

wit h other drug substances snch as ^^Im of obstructive or inflammatory 

drog snbstancea, particular,, .n *. ^ _ „ 

airw ays dUeases such as those mentioned hereof, fa ^ ^ ^ 
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before, simultaneously with or after the other drug substance. Accordingly the invention 
includes a combination of an agent of the invention as hereinbefore described with an anti- 
inflammatory, bronchodilatory, antihistamine or anti-tussive drug substance, said agent of 
the invention and said drug substance being in the same or different pharmaceutical 
composition. Such anti-inflammatory drugs include steroids, in particular 
glucocorticosteroids such as budesonide, beclamethasone dipropionate, fluticasone 
propionate, ciclesonide or mometasone furoate and compounds described in WO 0200679, 
WO 0288167, WO 0212266 and WO 02100879 (GSK); LTB4 antagonists such as those 
described in US 5451700 and US 5451700; LTD4 antagonists such as montelukast and 
zafirlukast; PDE4 inhibitors such as Ariflo® (GlaxoSmith Kline), Roflumilast (Byk 
Gulden),V-11294A (Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), 
Arofylline (Almirall Prodesfarma), PD189659 (Parke-Davis), AWD-12-281 (Asta Medica), 
CDC-801 (Celgene), KW-4490 (Kyowa Hakko Kogyo) and those described in WO 
03/022275 (Pfizer); A2a agonists such as those described in EP 1052264, EP 1241176, WO 
0023457, WO0077018, WO 0123399, WO 0160835, WO 0194368, WO 0200676, WO 
0222630, WO 0296462, WO 0127130, WO 0127131, WO 9602543, WO 9602553, WO 
9828319, WO 9924449, WO 9924450, WO 9924451, WO 9938877, WO 9941267, WO 
9967263, WO 9967264, WO 9967265, WO 9967266, WO 9417090, EP 409595A2 and 
WO 0078774; and A2b antagonists such as those described in WO 02/42298. Such 
bronchodilatory drugs include anticholinergic or antimuscarinic agents, in particular 
ipratropium bromide, oxitropium bromide and tiotropium bromide. 

The agents of the invention are also useful as co-therapeutic agents for use in combination 
other beta-2 adrenoceptor agonists, for example as a rescue medication. Suitable beta-2 
adrenoceptor agonists include salbutamol, terbutaline, salmeterol and, especially, formoterol 
and pharmaceutically acceptable salts thereof, and compounds (in free or salt or solvate 
form) of formula I of PCT International patent publication No. WO 00/751 14, which 
document is incorporated herein by reference, preferably compounds of the Examples 
thereof, especially a compound of formula 



o 




and pharmaceutically acceptable salts thereof. 
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Co-therapeutic antihistamine drag substances indude cetirizine hydrochloride, 
acemminophen, clemastine fumarate, promethazine, loratidine, desloratidme, 
diphenhydramine and fexofenadine hydrochloride. 

Combinations of agents o, me invention and steroids, PDE4 ^^T^ 
^onisu or LTD4 antagonists may be used, for example, in me — t of COM) or, 
partLlaxly, asthma. Combinations of agents of me invention and ant.chounetg.c or 
^uscalc agenta,>DB4 inhibitors, A2a agonist A2b antagonist, 
agonists or LTB4 antagonisrs may be used, for example, m the treatment of asthma or, 
particularly, COPD. 

In accordance with the foregoing, the preaenr invention also provides a method for the 

to a subject, particularly a human subject, in need thereof a compound of formula I, or a 
pharmaLutically acceptable sal, or solvate thereof, as hereinbefore descnbed In ano her 
aspect, the invention provides a compound of formula I, or a pharmaceutical acceptable 
Z or solvate thereof, as herehtbefore described for use in the preparation of a medtcament 
for the treatment of an obstructive or inflammatory airways disease. 

The agents of the invention may be administered by any appropriate route, e.g. orally, for 
example in tire form of a tablet or capsule; parenteral!,, for example intravenously, Really 
to the skin, for example in the treatment of psoriasis; intranasal!,, for example m the 
treatment of hay fever; or, preferably, by inhalation, particularly in the treatment of 
obstructive or inflammatory airways diseases. 

In a farmer aspect, the invention also provides a pharmaceutical composition comprising a 
compound of formula I in free form or in the form of a pharmaceutical!, acceptable sal. 
solvate thereof, optionally together with a pharmaceutic acceptable diluent or carter 
therefor. Such compositions may be prepated using conventional dnuenrs or extents and 
technic known in the galenic art. Urns oral dosage forms may include tablets and 
capsules. Formulations for topical administration may take the form of creams, otnrments, 
gels or transdermal delivery systems, e.g. patches. Compositions for inhalation may 
comprise aerosol or other atomizable formulations or dry powder fotmulanons. 
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When the composition comprises an aerosol formulation, it preferably contains, for 
example, a hydxo-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a 
nuxture of these, and may contain one or more co-solvents known in the art such as ethanol 
(up to 20% by weight), and/or one or more surfactants such as oleic acid or sorbtan 
trioleate, and/or one or more bulking agents such as lactose. When the composition 
comprises a dry powder formulation, it preferably contains, for example, the compound of 
formula I having a particle diameter up to 10 microns, optionally together with a diluent or 
carrier, such as lactose, of the desired particle size distribution and a compound that helps to 
protect against product performance deterioration due to moisture. When the composition 
comprises a nebulised formulation, it preferably contains, for example, the compound of 
formula I either dissolved, or suspended, in a vehicle containing water, a co-solvent such as 
ethanol or propylene glycol and a stabiliser, which may be a surfactant. 

The invention also includes (A) a compound of formula I as hereinbefore described in free 
form, or a pharmaceutical* acceptable salt or solvate thereof, in inhalable form; (B) an 
inhalable medicament comprising such a compound in inhalable form together with a 
pharmaceutical acceptable carrier in inhalable form; (C) a pharmaceutical product 
comprising such a compound m inhalable form in association with an inhalation device; and 
(D) an inhalation device containing such a compound in inhalable form. 

Dosages employed in practising the invention will of course vary depending, for example, on 
the particular condition to be treated, the effect desired and the mode of administration. In 
general, suitable daily dosages for administration by inhalation are of the order of from 1 to 
5000 ug. 

The invention is illustrated by the following Examples. 



F.VAMPLES 

Especially preferred compounds of formula I are also compounds of formula VI 
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VI 



wherein R»,R 2 and Tare as snow NMR spectra are recorded 

aescribed hereinafter. An componnds are in * ™ ^ ^ mder 

« 400 MHz in CDCU onie, odrerwise nored. Mass ^ ^ „ „ Ae 

ionisarion condftions widr LC gradient elutron of 5 A ro 95 ace 
presence of 0.1% formic acid. 
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~26l 5i I -OH 
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Example 1 
2-one 

(a) Liquid ammonia (80 ml) is condensed at -78°C and 2-aminoindane (2 g, 15 ramol) is 
added, followed by lithium wire (2 g, 300 mmol) portionwise over 5 minutes. The reaction 
is stirred at -78°C for 2 hours, then cautiously quenched with ethanol (100 ml) and warmed 
to ambient temperature overnight. Water is added, the mixture is extracted with ether and 
the combined organic extracts are washed with brine, dried (MgS0 4 ) and evaporated to 
afford 2,3,4,7-tetrahydro-lH-inden-2-ylamine. [M + CH 3 CN] 177. 

(b) N,0-Bis(trimethylsilyl)acetamide (0.464 ml, 1.88 mmol) is added to a solution of 
2,3,4,7-tetrahydro-lH-inden-2-ylamine (0.509 g, 3.76 mmol) in N,N-dimethylformamide 
(DMF) (1 ml) and the mixture stirred at ambient temperature for 30 minutes. 8-Benzyloxy- 
5-R-oxiranyl-lH-quinolin-2-one (0.736 g, 2.51 mmol) is added and the mixture heated at 
80»C for 4 days. The solvent is evaporated and the crude product purified by flash column 
chromatography (neat ethyl acetate (EtOAc) - 10% methanol-EtOAc gradient elution) to 
afford 8-benzyloxy-5-[R-l-hyckoxy-2-(2,3,4,7-tetrahydro-lH-inden-2-ylamm^ 

quinolin-2-one, MH+ 443. 

(c) 10% Pd/C (20 mg) is added to a solution of 8-benzyloxy-5-[R-l-hydroxy-2-(2,3,4,7- 
tetrahydro-lH-inden-2-ylamino)ethyl]-lH-quinolin-2-one (0.212 g, 0.49 mmol) in ethanol 
(10 ml) and the resulting suspension stirred under 0.35 bar hydrogen atmosphere for 1 hour. 
The reaction mixture is filtered through a Celite™ filter plug, evaporated and purified by 
flash column chromatography (10:1 dichloromethane-methanol elution) to afford 8- 
hyoroxy-5-[R-l-hydroxy-2-(2,3,4,7-tete 

one, MH+ 339. 



Case 4-33206P1/HO 79 



16 



Example 2 

5-rR-245.g-Diethvl-23,^ 
lH-quinolin-2-one 

(a) Liquid ammonia (50 mi) is condensed at -78°C and 2-amino-5,6-diethylindane (WO 
0075114; 1 g, 4.43 mmol) is added, followed by lithium wire (0.615 g, 88 mmol) 
portionwise over 5 minutes. The reaction is stirred at -78°C for 3 hours, then cautiously 
quenched with ethanol (100 ml) and warmed to ambient temperature overnight. Water is 
added, the mixture is extracted with ether and the combined organic extracts are washed 
with brine, dried (MgSCM and evaporated to afford 5,6-diethyl-2,3,4,7-tetrahydro-lH- 
inden-2-ylamine. 5 H 0.95 (t / 7.3 6H), 1.95-2.10 (m 2H), 2.08 (qj 4H), 2.6 (m 6H), 3.65 
(m 1H) 

(b) 5,6-Diethyl-2,3,4,7-tetrahydro-lH-inden-2-ylamine is reacted with 8-benzyloxy-5-R- 
oxkanyl-lH-quinolin-2-one using the procedure described in Example 1(b) to yield 8- 
benzyloxy-5-[R-2-(5,6-diethyl-^ 

lH-quinolin-2-one, MH+ 485. 

(c) 8-Benzyloxy-5-[R-2-(5,6-diethy^ 

ethyl]-lH-quinolin-2-one is deprotected using the procedure described in Example 1(c) to 
yield 5-[R-2-(5,6-diethyl-2,3,4,7-te^^ 
hydroxy-lH-quinolin-2-one, MH+ 395. 

Examples 3 and 4 
8-Hvdroxv-5-lll-l-hv^ 

and 5-l"R-2-( S-cvdopent-2-envlamino Vl>hv(koxvethvlV8-hvdroxv-lH-quinolin^one 

(a) A suspension of 8-benzyloxy-5-R-oxiranyl-lH-qiiinolin-2-one (0.20 g, 0.68 mmol) and 
(IS^S^^-benzyloxycyclopentylamine (0.391 g, 2.0 mmol) in CHC1 3 (0.5 ml) is heated and 
the solvent allowed to evaporate. The resultant melt is heated at 110°C for 16 hours and the 
crude product purified by reverse phase chromatography using a Jones Flashmaster 
Personal™ flash chromatography system with gradient elution 0-30% acetonitrile-water 
containing 0.1% trifluoroacetic acid to afford 8-benzyloxy-5-[R-2-(3S,2S-2-benzyloxy- 
cyclopentylamino)-l-hydroxy-ethyl]-lH-qiiinolin-2-one trifluoroacetate. MH+ 485. 
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(b) Concentrated hydrochloric acid (1 ml) is added to a solution of S-benzyloxy-S-tR^- 
(IX awta^fa^^ trifluoroacetate 
(0 306 g, 0.51 mmol) in ethanol (2 ml) and the mixture is heated at reflux for 48 hours The 
residue is diluted with methanol, the solvent is evaporated and the crude product is punned 
by reverse phase chromatography using a Jones Flashmaster Personal™ flash chromato- 
graphy system with gradient elution 0-50% acetonitrUe-water containing 0.1% tnfluoro- 
acetic acid to afford two products, 8-hydroxy-5-[R-l-hychoxy-2-( 1S ,2 S -2-hydro X y-cyclo- 
pentylamino)ethyl]-lH- q uinolin-2-one trifluoroacetate (MH+ 305) and 
2-enylanuno)-l-hyc^^^ trifluoroacetate. (MH+ 287). 

Example 5 • r i 

^^^^^^^^^ ^^^^^^^^^^^^ 

qninnlin-2-One 

(a) A suspension of S-benzyloxy^-R-oxiranyl-lH-qumoun-^one (0.110 g, 0.38 mmol) and 
( + /-) c«-2-cyclohexylcyclopentylamine (J- Med. Chen,, 1973, 16, 679; 0.125 g, 0.76 mmol) 
in CHCb (0.5 ml) is heated and the solvent allowed to evaporate. The resultant melt is 
heated at 80°C for 24 hours and the crude product purified by reverse phase chromato- 
graphy, eluting with gradient 0-50% acetonitrile-water containing 0.1% trifluoroacetic aad 
to afford a mixture of 8-benzyloxy-5-[R-2-(lS,2S-2-cyclohexyicyclopentyl-anuno^ 
hydroxy-ethyl]-lH-quinolin-2-one and 8-benzyloxy-5-[R-2-(lR,2R-2-cyclohexyl-cyclo- 
pentylanuno)-!^^^ 8 » ^0-2.0 (m 18H), 2.50-3.10 m 3H), 

5 0-5 10 (m 1H), 5.12 (s 2H), 6.60 (d/ 6 1H) 6.90-7.40 (m 7H), 8.02 (m 1H), 9.10 (br s 



1H) 



(b) These compounds are deprotected using the procedure described in Example 1(c) to 
yield a mixture of 5 -[R-2-(lS,2S-2-cydohe^ 

lH-quinolin-2-one and 5 -[R-2-(lR,2R-2-cyclohexylcyclopentylanuno)-l-hydroxye^ 
hydroxy-lH-quinolin-2-one (MH+ 371). 



Example 6 

(a) A mixture of 8-benzyloxy-5-R-oxiranyl-lH-quinolin-2-one (0.200 g, 0.68 mmol) and 
lR,2R-bicyclopenryl-2-ylamine (Eur. J. Med. Chen,, 2000, 35, 377; 0.209 g, 1.36 mmol) in 
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N N-dimetliylacetamide (2 ml) in a closed vial is irradiated in a CEM™ microwave reactor 
at 150 W (180OQ for 8 minutes. The crude product purified by reverse phase 
chromatography, eluting with gradient 0-50% acetonitrile-water containing 0.1% 
trifluoroacetic acid to afford 8-benz y loxy-5-[R-2-(lR,2R-bicyclopentyl-2-ylammo)-l- 
hydroxyethyl]-lH-quinolin-2-one. HPLC retention time 0.821 minutes. 

(b) g-Benzyloxy-S-lR^^ 

one (0 10 g, 0.22 mmol) and 10% Pd/C (50 mg) are suspended in methanol (4 ml) in a 
Radieys Carousel™ reaction station The mixture is stirred under hydrogen atmosphere 
(0.35 bar) for 2 hours, the catalyst filtered on a Celite™ filter bed and washed with 
methanol. The combined filtrate and washings are evaporated and purified by MS directed 
preparative HPLC to afford 5-[R-2-(lR,2R-bicyclopen^^ 
hydroxy- lH-quinolin-2-one. MH+ 357. 

Example 7 

(a) IR^R^-Benzylcyclopentylamine is prepared using the procedure described in Eur. J. 
Med. Chem., 2000, vol 35, 377. 

(b) lR,2R-2-Benzylcyclopentylamine is reacted with 8-benzyloxy-5-R-oxiranyl-lH- 
quinolin-2-one using the procedure described in Ex. 7(a) to yield S-tR-lrtfJUR* 
b^lcydopentyl-an^^ 

retention time 0.843 min. 

(c) 5 -[R-2-(lR,2R-2-Ben^^ 

2-one is deprotected using the procedure described in Example 7(b) to yield 5-[R-2-(lR,2R- 
l-benrylcydopentylanunoH-hydxoxyethyll-S-hydro^ MH+ 377. 

Examples 8 to 14 

The compounds of these Examples are prepared using procedures that are analogous to 
those described in Examples 1 to 7 respectively except using 7- benzyloxy-5-R-oxiranyl-3,4- 
dihydro-lH-quinolin-2-one in place of S-benzyloxy-S-R-oxiranyl-lH-quinolin-^one. 
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those described in Example 1. 

L dJLfad in E*an,ple 1 usin, 7- ^WB,^* 

q „in<,Un-2-on« to place of Star^-H!^*!" 1 "*- 2 ^- 
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CLAIMS 

1. A compound of formula I 




in free or salt or solvate form, where 

-C~Y- denotes -CH=CH-, -CH2-CH2- or -CH2-O-; 

C~C denotes C=C or CH-CH; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is an integer from 0 to 4; 

R3 is hydrogen or C-Co-alkyl optionally substituted by a C 3 -C ls -carbocydic group or by 
Ci-Cio-alkoxy; 

R» is hydrogen, hydroxy, Ci-Cio-alkyl or Ci-Cio-alkoxy; 

R5 and R« are independently hydrogen, halo, a C 3 -Cis-carbocyclic group, a 5- or 6- 
membered heterocyclic ring wherein at least one of the ring atoms is nitrogen, oxygen or 
sulphur, Ci-Cio-alkyl optionally substituted by a C 3 -Ci 5 -carbocyclic group, or Ci-C 10 -alkoxy 
optionally substituted by a C 3 -Ci5-carbocyclic group, 

or R* and R< together form a C 3 -C,o-cycloaikyl or C 3 -Go-cycloalkenyl in either case 
optionally substituted by Ci-Cio-alkyl or Ci-Cio-alkoxy; and 

R? is hydrogen, hydroxy, a G-Gs-carbocydic group, G-Go-alkyl optionally substituted by 
a GrCu-carbocyclic group, or d-Cio-alkoxy optionaUy substituted by a Q-Gs-carbocyclic 
group. 

2. A compound according to claim 1, where 
-C~Y- denotes -CH=CH-; 
C-C denotes C=C or CH-CH; 

one of R 1 and R 2 is hydroxy and the other is hydrogen; 
n is 0; 

R 3 and R 4 are both hydrogen; 

RS and R« are independendy hydrogen or Ci-Go-alkyl, 
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9. A process for the preparation of a compound of formula I as defined in elaim 1 in free or 
salt or solvate form comprising: 

(i) reacting a compound of formula II 

O 

HN^C 
I ? 

R 1 




or a protected form thereof wherein -C-Y-, R 1 and R 2 are as defined in claim 1, with 
a compound of formula HI 



R \ 

V c /R 5 
H 2 N— (CH 2 ) n — t( * 

r3 / \>-» c - r * 



III 



R 7 

or a protected form thereof wherein C~C , R 3 , R«, R s , R 6 , R 7 n are as defined in 
claim 1; and 



(ii) recovering 



ine the resultant compound of formula I in free or salt or solvate form. 
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